value of Q can be deduced from the spectrum of a given observing site. The assumptions are,
1) The value of Q is constant, at least, in the frequency range from 1 to 7 cps; 2) The type of spectrum near the focus is such that the amplitude of each component, A0 at a frequency, f0, is inversely proportional to f0. The first assumption is adopted as a working hypothesis.
The second assumption is based on KANAI's study on the spectrum of strong earthquake motions at the epicentral distance of 100km (1958, 1963) . He found that the general tendency of the velocity-spectra was flat.
Under these assumptions the spectra of seismic waves at a certain epicentral distance can be calculated.
The value of Q for the calculated spectrum which fits the actual one is adopted here. The response of the seismometer in Fig. 1 is taken into account in calculating the spectra. The average velocity along the path of P waves
The process of determining the value of Q is shown graphically in Fig. 4 . The calculated spectra show only general tendencies, but the actual spectra are composed of many peaks. The calculated curves which fit the peaks in the range from 1 to 7cps were chosen.
The values of Q thus obtained are given in Table II . In order to check the effect on the results due to the second assumption, other assumptions have been introduced.
Let us suppose that the value of Q for the earthquakes No. 1-8 is 4800 under of Q would be 8000, and if A0=constant is adopted, the value of Q would be 2400. This change in the value of Q would not alter the conclusion that the value of Q cannot be so small as several hundreds.
In order to compare the spectra of dis- 5. The same window has been applied to the data as to the deep earthquakes.
The depth of some of them is not given in the Table IV . The values of Q obtained from the spectra of the P waves of shallow earthquakes.
table, but they are supposedly shallow shocks. The same method as described in the previous chapter has been applied in the analysis of the data and the value of Q for waves from these shallow earthquakes are given in Table IV .
The values of Q in Table II and IV may not be regarded as those which really repre sent the attenuation in the mantle, but they are clearly a measure of the abundance of high frequency components.
The mean values of Q for the more distant shocks (>20 degrees) in Table II and IV are 3675 and 2700 respectively. This shows that P waves from deep shocks contain, on average, more high frequency waves than shallow shocks.
However, the difference is statistically not sufficiently significant, because the probability of this difference is greater than 5 percent (and smaller than 10 percent,) provided it is assumed that the values of Q in both tables are sampled from the same population.
At Matsushiro which is 170km distant from Tsukuba, a seismological station is maintained by JMA, and seismometers with a response almost the same as HES are operated. This fact might also suggest the greater attenuation of P waves in the crust than in the mantle, and also the dependence of the attenuation in the crust upon locality.
The P waves of distant deep earthquakes recorded at Tsukuba with a short period seismometer have been spectrum analyzed. The results of this analysis lead to the following conclusions.
1) The P waves from deep shocks even 50 to 70 degrees distant contain frequency components around 5 cps. The amplitude of these components is larger than that of microseisms and of 'noise' generated during the process of recording and analysing, and sometimes over 10 percent of that of 1 or 2cps components.
2) This means that the value of Q in the mantle cannot be as small as several hundreds.
3) The supposed tendency that the more distant an earthquake is, the less high frequency components it contains, is not strongly shown. 4) Under the two assumptions, Q=const from the spectra at Tsukuba are about 2000 to 4000. 5) The attenuation of P waves shorter than 1 or 2cps in the crust is dependent on locality, and in some places it is much bigger than the attenuation in the mantle for the higher 3 or 4cps waves.
